A novel, efficient and one-pot method for preparation of 1, 8-dioxo-octahydroxanthene derivatives is reported using Nafion-H as an effective heterogeneous catalyst under thermal and solvent-free conditions. This method has the advantages of high yields, a cleaner reaction, simple methodology, easy work-up and greener conditions. The catalyst is easily prepared, stable, reusable and efficient under the reaction conditions.
Introduction
The synthesis of xanthene derivatives has been of considerable interest to chemists because of their wide range of biological and pharmaceutical properties such as antiviral, antibacterial (Hideo 1981) , and anti-inflammatory activities (Lambert 1997) . Furthermore, these compounds can be used as dyes, in laser technology, pH-sensitive fluorescent materials for the visualization of biomolecular assemblies (Knight 1989 ). In particularly, xanthenediones constitute a structural unit in a number of natural products and have been One of those heterogeneous catalysts is perfluorinated resin-sulfonic acid (Nafion-H) 4 (Olah 1986 ). 26 It makes reaction processes convenient, more economic, and environmentally benign. Perfluorinated resin sulfonic acid (Nafion-H) an acid catalyst extensively used for the acylation , nitration , acetal synthesis (Olah 1981) , -acetamido ketone synthesis (Yakaiah 2007 ) and in Diels-Alder reaction (Olah 1979) . Additionally, the catalyst displays a high activity and thermal stability (up to 201 o C) and it can be easily recovered and reused.
In continuation of our recent work on the heterocycles (Nasrollahzadeh 2011; Sajadi 2011)
we herein report a new protocol for preparation of 1,8-dioxo-octahydroxanthenes from a wide variety of aromatic aldehydes using Nafion-H as a recyclable catalyst (Fig. 1 ).
Materials and Methods

General
All reagents were purchased from Merck and Aldrich and used without further purification. NMR spectra were recorded on Brucker, 100, 300 and 500 MHz using TMS as an internal standard. Chemical shifts are reported in ppm, and coupling constants are reported in Hz. IR spectra were recorded on a Shimadzu 470 spectrophotometer. Melting points were taken in open capillary tubes with a BUCHI 510 melting point apparatus and were uncorrected. The elemental analysis was performed using Heraeus CHN-O-Rapid analyzer. TLC was performed on Merck-precoated silica gel 60-F254 plates.
General Procedure for the synthesis of 1,8-dioxo-dodecahydroxanthenes
A mixture of 5,5-dimethyl-1,3-cyclohexanedione (2 mmol), aldehyde (1 mmol) and 
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In the first set of experiment, we optimized the amount of Nafion-H as catalyst in the reaction between aldehyde and 5,5-dimethyl-1,3-cyclohexanedione. The amount of Nafion-H was chosen to be 485 mg. Thus, we continued preparation of 1,8-dioxo-octahydroxanthenes in an optimum model experiment: aldehydes (1 mmol), 5,5-dimethyl-1,3-cyclohexanedione (2 mmol) in the presence of Nafion-H (485 mg) (Fig.   1 , Table 1 ) under thermal and solvent-free conditions. As shown in Table 1 , benzaldehyde and other aromatic aldehhydes containing electron-withdrawing groups (such as nitro, halide group) or electron-donating groups (such as alkoxyl group) were employed and gave the corresponding 1,8-dioxo-octahydroxanthene. This is a new method for the synthesis of these compounds and in all cases the reaction gives the products in good yields (91 74%) and prevents problems which many associate with solvent use such as cost, handling, safety and pollution. Nafion-H works under heterogeneous conditions. It is an inexpensive and non-hazardous solid acid catalyst. It can easily be handled and removed from the reaction mixture by simple filtration. The recovered catalyst was reused consecutive three times with a minimum variation of the yields of the product.
Conclusion
In conclusion, we have developed a novel and highly efficient method for the synthesis of 
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